ABSTRACT To investigate the effects of calcium disodium ethylenediamine tetra-acetate (CaEDTA) on the urinary excretion, erythrocyte, and plasma concentrations and exposure indicators of seven heavy metals, CaEDTA was administered by intravenous infusion to 20 workers exposed to lead, zinc, and copper. The workers' blood lead concentrations ranged from 22 to 59 ig/dl (mean 38 4g/dl
It has recently been shown that plasma lead (PPb) concentration and urinary lead excretion are increased after the intravenous infusion of calcium disodium ethylenediamine tetra-acetate (CaEDTA) without a significant alteration in the lead concentration in either erythrocytes (EPb) or whole blood (BPb) .' This finding suggests that urinary lead is mobilised for the most part from organs other than peripheral blood. The I)Pb concentration, on the other hand, is associated closely with the mobilisation yield of lead in urine by CaEDTA (MPb) in workers exposed to lead,2 5 indicating that BPb directly reflects the body burden of chelatable lead. As more than 90% of BPb exists in the erythrocytes, the EPb may also provide a better reflection of the lead body burden (as estimated by MPb)6 than the PPb.
The behaviour of zinc in plasma and erythrocytes (PZn and EZn) after CaEDTA infusion was entirely Accepted 16 January 1986 different from that of lead; the PZn concentration fell rapidly, followed by a gradual rise in the EZn concentration during the first five hours after the infusion had begun.' 7 This observation suggests that chelatable zinc is mobilised mainly from the plasma into the urine shortly after CaEDTA infusion. The depleted PZn, however, was mostly compensated for by a redistribution of zinc from other organs during a 24 hour period.' It must be pointed out that the body burden of chelatable zinc is extremely large and only 0-1% of the body burden is excreted in the urine by CaEDTA per day.8 Our previous study has also shown that copper is mobilised into urine without a change in its concentration in either plasma (PCu) or erythrocytes (ECu) after CaEDTA infusion.7
In the present study we administered CaEDTA intravenously to workers exposed to lead, zinc, and copper; measured the mobilisation yields of these metals as well as four other toxic and essential heavy metals; and estimated their relation to erythrocyte and plasma concentrations and exposure indicators. Araki, Aono, Murata (total mercury), cadmium, zinc, copper, manganese, and chromium (PPb, EPb, PHg, EHg, PCd, ECd, PZn, EZn, PCu, ECu, PMn, EMn, PCr, and ECr) are shown in the table. The BPb, PZn, and PCu concentrations in these workers were significantly higher than those in 16 male steel foundry workers at the same factory, 8-20 (mean 13) pg/dl (0 4-1.0 (mean 0-6) umol/l) for BPb, 54-97 (mean 72) pg/dl (8.3-14.8 (mean 11 0) pmol/l) for PZn, and 50-100 (mean 73) pg/dl (7.9-15-7 (mean 11 5) pmol/l) for PCu, respectively (p < 0 05). No subject had ever suffered from renal disease; neither albuminuria nor glucosuria was found in any subject before and after this study.
COLLECTION AND ANALYSIS OF BLOOD AND URINE SAMPLES
Following collection of urine samples for 24 hours in 20 subjects, blood samples were collected; then CaEDTA was administered by intravenous infusion for one hour into the subjects in a dosage of 20 mg (53.4 imol) per kg body weight in 250 ml of 5% glucose solution; and 24 hour urinary excretion of lead, mercury, cadmium, zinc, copper, manganese, and chromium before and after CaEDTA administration ECr, and 0-1 pg/dl for UCr (MCr); and 0-5 mg/l (4 pmol/l) and 5 ig/l (0 008 umol/l) for urinary ALA and CP, respectively.
The reproducibility of analysis for blood, plasma, erythrocyte or urinary lead, zinc, copper, ALA, and CP has been reported previously (the coefficients of variation for determination of BPb, PPb, EPb, and UPb were 3-3, 3-5, 3-5, and 3-4%, respectively).7"
The coefficients of variation for determinations of other substances were 6-6% for PHg and EHg, and 7-1% for UHg (MHg); 3-4% for PCd and ECd, and 4-8% for UCd (MCd); 6 4% for PMn and EMn, and 6-8% for UMn (MMn); and 4-1% for PCr and ECr, and 5-8% for UCr (MCr).
STATISTICAL ANALYSIS
The difference between the spontaneous urinary excretion of heavy metal and its mobilisation yield in urine by CaEDTA was compared with paired sample t tests. Correlations These findings suggest that zinc, copper, manganese, and chromium are mainly mobilised from organs other than the peripheral blood.
